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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a plating bath 
excellent in the joining strength and corrosion 
resistance of a film to be obtained and increased in the 
velocity of precipitation by making it possible to 
regulate a bath so as to form a lead-free tin alloy film 
which contains a mixture of stannous salt and salts of 
one or more kinds among eight metals such as Bi, one or 
more kinds among organic acids and inorganic acids, and 
a completing agent and in which the composition ratio of 
the above metals forming an alloy together with tin is 



regulated to a specific value or above. 

SOLUTION: The plating bath contains the following (A), 
(B), (C): (A) a soluble metallic salt mixture of 
stannous salt and a salt of at least one metal selected 
from the group consisting of Bi, In, Sb, Zn, Co, Ag, and 
Cu; (B) at least one acid selected from organic acids, 
such as organic sulfonic acid and carboxyRc acid, and 
inorganic acids, such as hydrochloric acid, sulfuric 
acid, and borofluoric acid; (C) a comptexing agent 
Further, the composition ratio of the above metals, such 
as Bi, forming an alloy together with tin is regulated to s 3 
wt% in total. The velocity of precipitation and the 
quality of a plating film are improved by further adding 
a reducing agent and a surface active agent 
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[0036] **BH5<D«iP»fil*. TAB0)7^bA 

**bb6i***biii -4a>»7y-o)«iB»xx^y 

XXS4ttB*MLfe T A B©7 -f ^+ V U 7t* 

* 0 sis *$sw5izfciN-c\ «?-«aic»7y-<Dx 
x***B£»****?*»i** fr^osaM^as 
fllB9a>B£0>£tt&» *«? c t iMtt-e ft 6o 

[0 0 3 7] 

v^A^> ^*»**««J8©JM*«ii=»if r*o>± 
«©ftffll=*y, «tt*B0)»i:, xXMOy^A 
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-§-£*it&jiicS7c£*u xx-ovo^mi$ 

[0038] 

*>b, XX£. t'X7X, -OiJ^A, 7>^>, ffi 

cot, A(*(^§*ft(*>^^^b^*nrfcy, 
i'>*<. s*tt*>»*i»jha)a-c»fta>Mic»i\ 

[0 0 3 9] (2)*«W0)»im»y ^^rKJll*, XX 

[0040] sp*k aaa>KK«ic^-r<fcaic(Hi# 
■) • HtimsftMaiiriUfc * 3 . 3 - 6 1 . 7 mm 

• ^S>X;i/*>8f-XX (Sn2+£ LT) 

• > $ >XU>»tfX7X (B i 3+^ LT) 
■ HJ 7 5 (DT PA) 

•y*:/x;u7to® 

• 1 , 3-5?*WU*3fR* 

• >— ,M*»JX h**>L/~h(E015) 

• NaOHt'pH 2f=HB 
C0^X-eX7X^> ^*?§£6 5°Clzft&LT. 
V L P (S«®^<0-@) (wj: y ,< jr - LfcTAB 

*?***Lfc. *#b*l*:XX-tfX7X£&y ^*(D 
1.8//mfl)lIi:8.0%a)eX7^*$ 

• /*>7JU*>Km-XX (Sr»2+£ LT) 
•KtefcrX^X (B iS+^LT) 

• 2-^^>x;u*>K 



[0 04 1] ««©M*XX«^yti8H: 

««wx»j:y xx-exv 
x. xx--r>v0A. ui*xx-ffi^#xx^&i§T 

a « 8 o °c cfc y et^STHss-r set ai= & y . 

^sewtDxx^^^+jStt^a^m^afp^a 

ft, TAB^^^<DESfi|ggp Q p^t^lC^T 
5ll*T(*. TAB*flfflLfc«fl(*llft£)fl>filB 

it. attf(=4*oo#Hy*fi»«=**"e**« 

[0042] (2)*«BB3 0>J:5f^ ft7'J-©M* 

x^*&S(7)«fffiiSgs*biriiiiL. jsnass-ii 

[0 0 4 3] (3)*WH4<D«fc5l^ ft^y-<DSlS« 

££blc3t&T#So 
[0044] 

mmmi kit. »7'j-fl)waM*xzd4/-; 

*Lfcig£<0xX£&&|g<0ffittJSS. iibtifcxX^ 
SC£li#JiiTfoSo 

[0045] TEI=*f*«t«l1 -8T?lt aXMtt 

uti^boMfe. u 1^*1* 3 ag%ia±ici8S) t*& y . 

(Hlfi«1 a) TE0ttJ«T?*«*XX-ex-7X£fc 



4 0 g/L 
5 g/L 
30g/L 
8 0 g/L 
1 2 0 g/L 
30g/L 
1 5 g/L 



[0046] 1 b > TEO)ttdfe*««lxx- 



3 0 g/L 
1 5 g/L 
8 0 g/L 
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• 1 , 3-i/*?)lT*mm : 1 2 0 g/L 
■M'J^^vOA 30g/L 

• 'J / U^;i/7 5>*UX h*vU-h(E012) 

-^U^P^*vU-h(P03) 12g/L 

^/^^r^JSLtco f#bftfcXX-tfXTX£&*>:/:*- [0 0 4 7] (Hffi^ 2 a > TlH<B3Sj£T-&m<8XX- 

<D£KI*. 3. 2</m0>BJI£3 8. 0%(^eX7^* << ^ A£&* *;££g>§ Ltr P 

X^>x;U7^>Km-XX (Sn2+^Lt) : 30g/L 



n3+tlt) 



x$>x;u*>® 

C0)XX->f >V^A£&> ^^;§(r T AB(D7 ^ 

^vuA'SSSLr. Ufsigsseiji a ^«<&&ttT?& 

y*0&Jll*. 1 . Otfm<DBJ¥£ 3. 3%aM>^i* 

• 1 - 1 KP + y^P/^ 

-2-X;U*>&m~XX (Sn2+i:LT) 

• /S^xn^&^Vv^A ( I n^tLX) 

- x$ vx;U7fx>K 
'J l/Krt'J^A 

• a-^JUTS^tf'JX htvU- h (E08) 



: 2 0 g/L 
70g/L 
: 1 5 0 g/L 
65g/L 
: 1 5 g/L 

PnmO ft I* t? ft O tZo 

[0 0 4 8] (SIJ60J2 b> TfE(Oia^T*»m<SXX- 



1 5 g/L 

5 0 g/L 
7 0 g/L 

1 5 0 g/L 

6 5 g/L 
1 Og/L 



y*tf>£f§l*> 1 . 5//mO)JgJ?<t 3 2. 6%<JM>V^ 



[0 0 4 9] (HJ60J3 a> TIBO>ia/S-C?^IISXX- 



>$>X;U*>K3T-XX (Sn2+tLt) 
?1^i£7>^ > (S b* + k LX) 

»J t+yif UXE012) y -;ux-t;u 

•y*0)ftlBI** 0.6 5//m(DlIi:4.5%(D7>f : E 

p-7xy-;UX;U7fx>Km-XX (Sn2+^Lt) 
a^llT^^V (Sb3+£LT) 

*vu>x;L/*>& 

1 , 3-y7i-;i/ftBI 

t -?£/-;utK'Jx h^rvU-h(Eoio) 

Zl<DXX-7>^>"£&> V*®lZ TAB0)7>f^ 



2 Og/L 
2 0 g/L 
5 5 g/L 
5 0 g/L 
1 40g/L 
4 5 g/L 



: lOg/L 

ttnaoo ft ^ u^;ur* & o f= 0 

[0050] ClllKfl 3 b > T&<Dmf£X'»mffiXX- 

8 g/L 
5 0 g/L 
8 0 g/L 
1 5 g/L 
1 40 g/L 
4 5 g/L 
1 0 g/L 

^*0>ftBI*. 0. 8 8/*m<&HJI£4 1 . 2%(D7>f 



(8) 



ft 
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[005 1] {mmm 4 a > TK<D«f£T?S§m»XX- 



• **>X;U7t>>&Ef9 (Zn2+tLT) 
■ ^*BB 

•n-Ktv^-n, n-v>^;u 

- n - *;t,;t-c* ^u** > 

9*BK T A B0>"7 •< Jl/A** U 

**aaLr. uesufiffih a t^«<oftfr-e«is»> 

Its 0. 8 /fmOBffj: 5. 5%<D3Ett£**£*LT, 

• 2-t KP^>^> 

- 1 -X^*>i»-XX (S n2+t LT) 
(Zn2+£LT) 

v^<>v;U^xy-;U7K'jX h^rvU- KE012) 

I*. 0. 7 2/im<DBJ»i:3 3. 3 

• 2-t KP**>?P/<> 

- 1 -X;U*>K»-XX (S n2+£ LT) 
-KB-?^ (N i2+£LT) 

• 'J>=JB 

•K1 -ex (4-t Kn**>7i-;W 

-X$ >7tf'jX h^rvU— K(E010) 

****** Lfc. ^*fttcXX--*>rJU£&y ** 
(D&Hlis 0. 8 5//m(DKJI<t4. 0%<D-y^U^W 

• 2-t KP + v^P/^ 

- 1 -^*>M-XX (S n2+t LT) 
»B-9^U (N i2+<tLT) 



3 0 g/L 
40g/L 
1 2 0 g/L 
1 8 0 g/L 
1 OOg/L 



2 0 g/L 

[0052] immm 4 b > TE<Diajs-eais#xx- 

S»£****»*B»Lfc. 

2 0 g/L 
5 3 g/L 

1 1 0 g/L 

2 0 0 g/L 
1 0 0 g/L 

2 4 g/L 

U *»ttfttftt*a>B*tel*HB0>e:i* 

[0053] (IgJSflJ 5a) TIH(7)3jafi£-e^m»XX- 



3 5 g/L 
6. 5 g/L 
50g/L 
1 7 5 g/L 
8 0 g/L 



: 1 0 g/L 

[0054] {Hlfi«iJ5b> TBOBdfCBBWxX- 
-**JU*** **»*B»Lfc. 



t — VUtK'Jx h+vU- h(EOlO) 

?*&l= t a BO>y 4 ;i,a* 



1 5 g/L 

2 5 g/L 
5 5 g/L 

1 7 5 g/L 
8 O g/L 
1 4 g/L 

****U >***MSL BBttatftt^OBBttttn 



<DttKI*. 0. 5 5//mO>MJ?£5 6. 0%(D-9^b# 



[0055] <HSfi«lj6 a) TE<&&j£-e&mfl?XX- 
a/*A*h*****»*B»Lfc. 



- 2-3fP/^>X;U*>^-XX (Sn2 + tlt) 
■«SB=!/^Uh (Co2+tLt) 

• p -7i^ — ;ux;i/*:/B 



1 0 g/L 
5 g/L 
5 0 g/L 
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-MEWL 

• <X--f7 h-;U/K'JX h^rVU- h (E015) 



1 O g/L 
1 1 O g/L 
1 5 g/L 
8g/L 



[0056] immme b> TiB^«a^-c^s«xx- 

a/^h^> * * 3^ L fee 



8 g/L 
2 5 g/L 
50g/L 
1 8 g/L 
1 1 0 g/L 
1 5 g/L 
3 g/L 



• n>8 

• NaOHtpH 7lCpg 

(DJ&flll*. 0. 5 3/im£>^iI£3 5. 1 

• Hl/X>X;U*>&g-XX (Sn2 + tLT) 

• watm-m (cu + iLt) 

• xf-T'JJUT'SVT-teT— h 

tfJfE3?J£#J 1 a fcE#<0£H^SS®#* V 

0. 8 7 //m<7>]gJf <!: 7. 5%(D«£*¥**U > V* 

■ * l/*/";i/X^*>»S-XX (S n^t LT) 

• p-7i;- (Cu?+£LT) 

. x^b>^*KfSi 

- ^y-jl7 5>^Ux^vU- h(E010) 

mult, mmmmm^ atmmo^wx^mm^v 

**JSLfc. »&*lfc^X-BM>*;*0«IB, [0059] (Hffi®J 8 a > TlS<&»j£^S$m»*X- 

0. 7//m(DHt3 7. 8 U Lfeo 

p-7i;-WJl*>»S-XX (Sn2+^LT) : 3 2 g/L 

5 g/L 
: 1 OOg/L 
: 1 2 0 g/L 
: 1 2 0 g/L 
55g/L 
: 18g/L 



C0XX-* 



[0 0 5 7] {Sffi«7 a) TlB(7)Sfi^t?Sim«XX- 

30g/L 
1 0 g/L 
8 0 g/L 
1 OOg/L 
1 Og/L 
4 g/L 

*ml BjrttatfttT^WttttiBii^fti^u^^-c* 

[0 0 5 8] (Sttffl7 b) TE©«rtt*tSxX- 

1 6 g/L 
60g/L 
1 2 Og/L 
1 OOg/L 
1 0 g/L 
4 g/L 



*-£^;U7 5>7Kyxh*vU-KE08) 
KOHtp H 8lZ||S 




8L S3ttt&i;e^<Dia!gttl^S<0*^U^;UT*fco 

■ 2-fc Kp*vx*> 

-1 -yUM*>B«-XX (Sn2 + ^LT) 
fUSSSg (A g + £ LT) 

afeffiyvBrv^-^A 

XfL/><kPi/-^ , JXh*vL/-h (E018) 
KOHtpH 9lrHS 
> *V * : filz T A B CD ~? 4 A* * U V 

*£S£Lfc 0 $bft*:XX-ffl£&^;/*<&&JII*. 
1 . 4 u m<DJlIS£ 6 1.7 %<DB**¥**F L> * 

• /$OX;U*:/&m-xX (S n 2+ £ L"C) 

• ^*RB 

■*ffi»J ^B-J-h'J^A 

■ S/7*JU-0-+7 h-^'JX h*vb-h(E015) 

$ ->fl2/£ Lfc: TABfl)7-{ ;i,A** U ^(DUmKZ 1 

*V*(D&mit. 0.4 8jtfmO)iI*tLfe. 
[0062] C«fttlSg0>ttBtt) ±15HSfi« lab 
-8 a • b (D#M*XX^4> *;+i8*ttffl L t , 6 

***»Lfc»*0>B»l*. fcBBBrilcBaLfcil 

I0>£*ya>=«l4, /y**BMML xXiftAS 
&Bflm::£Bft*ft>irai**Lfeo <IU «K^*<D 

tfttBaoMiSV 
O : BJKtfO. 5 #m&± 
x : WVtfO. 5 |im*ai 

[0063] (mu, vnttitonm) ±cx 

*«©X;C**»*«HLTB«B*?*«ILfc*T 

a b o ^ -f ;i/ A * * y r * HfSa>Btt± i= * >f >r > 9 

tft-^Xtt8TCW-1 15A)$ttfflL 0.5//m 

? **Dfc Lfc^«IC#T A B0M U - Kt. 
»50g/*fi-f>tU-K, ;£&4 5 0°C. B$B5 

»©*frTT?#>T-f >^Lfc. fit, 7f?>x>r>y 
Ba>-f>-*-y-Ka>-B*. ±EBttic»LTitft*is 

**-C3lo»y, *©«Br^-K*H-<*Ci: 
-e«J — K© tf- 'J (Si]8£&Jg) a>ffig&B£ fx o 

fco 



[0 0 6 0] CSttfl8bl TGtoaA-eMflxX- 



5 5 g/L 
1 5 g/L 
1 OOg/L 
1 3 5 g/L 
1 20g/L 
3 5g/L 
1 8g/L 



Ofco 

[006 1] CJtttti) TBOOBrt-CBBBxX^ 

1 5 g/L 
5 0 g/L 

1 0 0 g/L 

2 5 g/L 
15g/L 

[0 0 6 4] *fc, BftttttBtt^KB-CfTofc. BP 
6 o^lcilQB Lfc i %%Stt£B7K3X£±G$tt 
#]<D TAB 2 4 ttHSB LfcttlZftBftB* U 

ft. HjfiL L*«>**k «l*±*»&fiB&ifSB'< 

[0 0 6 5] hi a>^6>2«ai*tt*BSotta*, 
HBO»^«l*B*ttfl>IS»*#*n*-r. 8£5£K 

atf»fttto>#wB3i»i*TEa)ay"e*y. ^o&s 

IttUtBaftBftxX* y*£B*B*J: LTflBL 

fco 

(Dtt^BBOMB* 

O : ttlWOXX/ *v*SI2:Hfo 
A : JtBBflOXXy ^*AB*y**. 

<2)»*tta>iMH« 

A : ikB«a)xX>^*J6B*y*4. 
[0 0 6 6] C±GKB$S$<Z>i¥«> &7'j-<D&m» 

*?*»©jaBtta(«tta*aa* ; i o#&<&^ji 
■east) i*. Jts«<oxXj£B-ei*o. 4 81/mtffcofc 

<DlC*f It, ftftft 1 a • b - 8 a • b (DXX£&&IlT? 
l*XXftBO)IWl*B?L. *ttttl=l*0. 5 3/imISl± 

*^Lr. itOflOM-eft^fc. fit* xx&&&m 
omwt. xxt*4tt*-r*«s*Ba>aB*fUA 

B*o«fait(***)fc©B«tt» xXS*&B<DBS 

c:£o-c£<bu xx-ex^x. xx->r> 

I*, ±B#fi«a>**W«-rfcB»t«*Lfc^ 
2£|c % xX-Sft. xX--*;Wk xX-a/^K 



* 



(11) 



tfc5 3..2 0//mS*Lfc. *<=>IZ, Hltff92ba)X 
X--f>v'7A£&&B*>fSi£0i|8 btoZX-mS&BL 
Bli. tt80QC>xX£Ba>lil£3fScDBBl::SLfc. 
[0 0 6 7] g^&SlcBLTI*. &m&W\ a b~ 
8 a • b ©B? 'J -CDXX£$£BI*. ttB0")O>XX& 
B*ySHTl^*^H-e&i.«^A<^<s §?B(*«fc 
©-OT-fcy. A©fPfiil*3 0illctf$ofc, 1^ 
CBg0>xX£#&Bf53±£it'<£i:. xX<D£*r¥:6< 

b IjiJiiroSSBfll 1 ~ 8 <fc y B£Sfi©i¥»*&;ft-C I* 

bbu*. xxgn^ym^fitfiffio-cufcti^js 

[0 0 6 8] »BttJ=RLTI*. <&HJ&0y<DXX£&& 



Bl*. tt&fiN<DXX£Bi(^frg*iTfcy, HBttB 
■CO~@T?&ofc. tele, a(DXX--7W 
&££B. HSSC96 a»xX-a/^h$4fti. HIS 
07 a<DXX-B#££B1*ifc»B0>XX£K«»:y»£ 

[0 0 6 9] U±0)J:3I=. «7U--C*y» XXi£ 

ft%Jil±-efc-5*H!S«9<OSfmSxX^> ?*5§l*, 
B«B*X»i::Jfc'<T:*raiaB**a<. >c/*<D±Btt 

Bte4,BB»xX&BC:]£'<TR.5i&\ a£©fcivKB 
[HBfl>ffim£BB] 

[01] Sll£fi9l a b~8a-bMi;i-it^l~te(tS 
BBflMf+BBOBS, xXA:***£Jtt-4tt£* 
B©£*B> >-y4rBS. &tfiiB1!&7J. &£3iSs SB 

Btt«>MHM&a**«*-rBS-c**. 



[Hi ] 
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JWfcfllb 


S n-B i 
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Sftfl2a 


Sn-In 


3.3 


1-00 
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£fcfl2b 


Sn-In 


326 


1.50 


0 
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0 


£Jtfl3a 


S n-S b 


4.5 


0.65 
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0 


o 


Sftfl3b 


Sn-Sb 


4 1.2 


0.88 
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o 




S n-Zn 


5.5 


0.80 


0 


© 


0 


$Uftl»4b 


Sn-Zn 


33.3 


0.72 


0 


A 


o 


*ffi«5a 


Sn-N i 


4.0 


0.85 


0 


o 


© 


£J*fl5b 


Sn-N i 


56.0 


0.5 5 


0 


A 


o 


a 


S n-C o 


3.6 


0.65 


0 


© 


© 


36iS016b 


S n-C o 


35.1 


0.5 3 


0 


A 


o 


3US0I7 a 


S n-C u 


7.5 


0.87 


0 


o 


o 


3£tt«7b 


S n-C u 


37.8 


0.7 0 


0 


o 


o 


£tt0l8a 


S n-Ag 


9.8 


1.20 
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© 


o 




S n-A« 


6 1.7 


1.40 
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0.48 
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[^BBIES] 

[BUB] ¥j«9^i iflna 

[^«BIE2] 

miEx&mmz) mm® 

[«tiE#B] BM 

[Biab] 

[ftBJ?<D*ft] »7'J-©BBBXX*B/V*B 
B0*?*£B. Bt/!(=aBB«B^v*»-C«*B* 



fcUXXBBBBtB* LfcBTBfi 
[¥B«IE3] 
[«1E»*SH*] HBB 
[BXMBBSCl 000 1 
[ttBftB] BK 

[0001] 

[#6S8<OB-f Sftffitff?] *BBI*B*#*«:t» <B7 
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• 2-t KO+yl^ 
•ffigffl (Ag + iLt) 

• i -?*>x;i/*>K 



[¥«1IjE4] 
[tfiEMftM«] ESQS 
mjE»HMlg«] 006 0 

MEM*] 

[0060] <||J£#) 8 b ) TiS<B!flj£-e&mf8xX- 
B*** Lfc. 

(S.n2+fcLr) 55g/L 
1 5g/L 
1 OOg/L 
1 3 5 g/L 
1 2 0 g/L 
3 5 g/L 
1 8 g/L 

1. 4//m<7>KJl<fc6 1 . 7%fl>«*****rU * ? 



U— h (EO 1 8) 



